anions. Further connectivity of these dimers occurs via oxygen and terminal Gdl atoms so that the latter become part of the bridging edge of the next dimers (see figure) . When all Gdl termini are connected, two-dimensional infinite layers stacked along [001] and described as 2 [0(Gdl)3/3(Gd2)i/i] + appear within the structural framework. Different layers are held together by two crystallographically independent S 2~ anions occupying free edges and faces of the O 2-centred (Gd 3+ )4 tetrahedra. Finally, the crystal structure shows two different S 2~ anions that exhibit a vicinity of four plus one (SI) or five Gd + cations (S2) in the shape of distorted tetragonal pyramids (d(S-Gd) = 277 pm -295 pm, 314 pm).
The title compound GdaOSa contains two crystallographically different Gd J+ cations, each in sevenfold coordination. The anionic coordination polyhedron about Gdl can be described as a distorted monocapped trigonal prism [(Gdl)03(Sl)2+i(S2)], while one O 2- and six S ~ anions build a more perfect monocapped trigonal prism [(Gd2)0(S 1) 2 (S2) 4 ] around Gd2 where the cap is formed by the single oxygen above the rectangular (S 1 ,S 1 ,S2,S2) face. anions. Further connectivity of these dimers occurs via oxygen and terminal Gdl atoms so that the latter become part of the bridging edge of the next dimers (see figure) . When all Gdl termini are connected, two-dimensional infinite layers stacked along [001] and described as 2 [0(Gdl)3/3(Gd2)i/i] + appear within the structural framework. Different layers are held together by two crystallographically independent S 2~ anions occupying free edges and faces of the O 2-centred (Gd 3+ )4 tetrahedra. Finally, the crystal structure shows two different S 2~ anions that exhibit a vicinity of four plus one (SI) or five Gd + cations (S2) in the shape of distorted tetragonal pyramids (d(S-Gd) = 277 pm -295 pm, 314 pm).
Source of material
The new oxysulfide Gd20S2 was obtained by reacting a mixture of Gd2C>3, S and Gd (molar ratio 1:9:6) at 1123 Κ for seven days in an evacuated sealed silica ampoule when an excess of CsCl is added as flux. Apart from the large, colourless, square brick-shaped single crystals of Gd20S 2 , which turned out to be air-and water-resistant, traces of Gd2S3 were also present as by-product.
Discussion
Since 1990, rare-earth oxysulfides of the general formula M2OS2 are already known with M = Sm, Tb, Dy and Y obtained at lower temperature under normal pressure [1] [2] [3] [4] [5] . They were also accessible with M = Er, Tm and Yb by using high-pressure/hightemperature techniques [6] . However, the isotypic gadolinium compound was to date unknown. 
